Reduced range of motion in the shoulder can be a source of functional 25 limitation. Current quantitative evaluation systems are limited to assessing the 26 functionality or the maximum articular amplitudes in each of the planes of 27 movement, both in isolation. These separate clinical evaluation systems may 28 not allow the identification of the underlying impairments contributing to the 29 functional limitation. The use of inertial sensors to quantify movement in 30 addition to more common clinical assessments of the shoulder may allow 31 clinicians to understand that are potentially unnoticed by the human eye. The 32 main objective of this cross-sectional study was to generate an explanatory 33 model for shoulder abduction based on data from inertial sensors. Shoulder 34 abduction of thirteen older adults suffering from shoulder dysfunction was 35 evaluated using two inertial sensors placed on the humerus and scapula.
Two inertial sensors were placed on the humerus and the scapula 135 following the protocol designed by Cutti et al. (2008) [14] .To ensure the correct 136 measurement data, the skin of participants was cleaned with alcohol before 137 attaching the sensors to the skin with double-sided adhesive.
138 Before making the recordings, inertial sensors were calibrated to 0 following the 139 protocol established by the manufacturer's software [26] . This software was the 140 same as used for recording data; a low-pass filter (Kalman filter) was applied 141 while recording data. 
175
The mean maximum angular mobility in humerus abduction axis (72.97°) 176 indicated that a substantial reduction in shoulder mobility was present in the 177 sample. The reductions of the range movement, also affect to scapular section, 178 where the mean range was 12.63° for protraction-retraction (Table 2) .
179 182 In an exploratory decomposition of the multivariate model, the main explanatory 183 variable was the value of the humerus AB-AD movement (p=0.093) followed of 184 the scapular ME-LA (p=0.195). However, given the limited sample size in the 185 present study, none of these individual variables were statistically significant in 186 the decomposition model on their own. On the other hand, there was less (or 187 no) indication that gender and scapular anterior-posterior tiling movement were 188 likely to have importance for the explanation of the model (Table 3) . The mean (95%CI) peak of acceleration (m/s 2 ) and velocity (°/s) and
192 peak from norm of the resultant vector in abduction is presented in Table 4 . [8, 9, 11] .
249
In the present study, the findings presented in the Table 3 ANOVA (Table 3) . Therefore, a lower level of 273 AB-AD was associated with a higher score obtained on the ULFI (which 274 corresponds to a less functionality).
275
In clinical contexts, shoulder assessment is usually done by traditional 276 clinical tests that are based on the premise that it is possible to isolate individual 
